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1020030015197 ^^ <U^\: 2003/4/7 

c^^^eis] 0006 

[Tai^^XH 2003.03.11 

[^^l^ai^W] H01L 

[^S2i n^^m s^g>^s, oi ^^^o^ ^s^toi 

[^^§21 Method for manufacturing oxide film having high 

dielectric constant, capacitor comprising dielectric 
film formed by the method and method for manufacturing 
the same 

[#^eJ3H3 1-1998-104271-3 
[CHBieil 

[^S3 OIS^ 

[ CH £1 ej 3 H 3 9-1 998-000334-6 

[S^^gj^^ei^J 2003-003435-0 
CCHBieil 

W^} OlsHS 

[ □ £1 OI 3 H ] 9-1 999-000227-4 

[S^^igje^^sJ 2003-003436-7 

W^2i ^^RDll LEE. Jung Hyun 

[^eie^eimj 711128-1056211 

l^^mm 442-470 

[^^3 giJis ^^A\ sse eo^o^E^^ 715-802 
^^^sx^3 

9^S:'I3 SEO.Bum Seek 

[^eie^eHs3 740910-1047717 
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1020030015197 



mm mx[: 2003/4/7 



[^aeisj 152-797 

[^^3 Ais^^Ai =?^=? jmm maomm. mm nom. 

i^m} KR 

^^3.D\} MIN.Yo Sep 

[^&Je^eis] 690318-1068117 
I^SeiSl 442-470 

[^^3 ^s!Ai mm=? sss so^o^E^M #^^7bxi ^ 

xlo^H^^ 71 m 4om 

C^^l KR 

l^92J 9^h:?I1 CHO. Young Jin 

[^eiS^SlSJ 710402-1058048 

[o^eisj 403-021 

i^^i eia^^Ai ^m=? <y^is 180-116 ^^aohHhM 216 

E^^3 KR 

[^:^I3 mmm ma2^s\ =Rmo\\ °J5^o^ ?i2f ^01 ^^tfua. □ 

aiei 01 s 

m (ej) Pdiei 
0|oH9 (ei) 

Pie#SJ^3 20 S 29.000 B 

Oi^m^^} 15 0 15.000 

0 21 0 ^ ■ 

[^A^§^gl 0 m OS! 

[1^5113 44.000 ^ 

im^M^} 1. fi^^AH- SA||A1(£3)_m 
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1020030015197 #^ <U^}: 2003/4/7 

^l2:«o1-^<^l 7l)A]£)o1 7flAl^ ^ ^^^^ ALD ^^]^] ^£^1 7]^^ S.^*>^ 

^11 '^:^]^, ^i^l 7]:^ ;^ll ^ 75112 aV-§-^:t7> di^^ S^^wlS- ^-§-1-* 

^^X\7]^ ^12 ^^1^, ^>7l ^11 ^ ;^12 ti]:-§-^^7> -^Ajoil av-g-^^ 
^^^1^ >S-7l «V£^1 7m >a-<Hl ¥ «]:-§-A:i7> 3L^^ JL-^^^ ^^^^ ^ 

oil ^>-g-si^ -^3i» #<a ^ n ^^-a:^^^ ^7}^^^M^^ ^^-^^7}^ ^# 

7> V^o>;.l7ll ^acl-. 
iE. 4 
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1020030015197 ^^ <^P!]-: 2003/4/7 

2: ^^'^ {Method for manufacturing oxide film having high dielectric constant, capacito: 
comprising dielectric film formed by the method and method for manufacturing the 
same} 

S. 14fe ^ -J+Sl-^ ^^^«^^<H1^-1 ^S-^l 

£ 15^ (a)i ^ (b)£^ -g- ^Ajc^loil Jl-H-^^ -yrsl-^ ^^^«<^ 

'g'Hl'^i ^-H-^^ ^^^^ ^^^tb ^^<^1 ^f^l-sl a.<^^^ ^4 :^?C^ 

^"1^^>^ ^ EDS ZLEflsojci-. 

Ji-B-^^ -ilr^^^ ^^^*>Jl. ^^^^ <^^^t!- 

^^^^ ^;^l-^Di:^A>^ ^ eds ^^zfi- :a.<=^^ 
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1020030015197 ^^ ^;^>: 2003/4/7 

-£ 17^ (a)£ ^ (b):£^ f^Hfl 7l# ^ ^ ^1^^ ^^]d\]6\] Jl-B-^^ 

40 , 70:«]:£.^1 7]:^ 42:AH0^ 

44:'a:2|- ^^^]^ 46 . 47:;^ll ^ :^]2 ^^^1 

48:ti>-§-l-(Hf-Al) 50:'a:5l-#((Alx,Hfi-x)OY) 

50a:Jl-^^# 'i}:^'3\ 60a, 78a:3rl-^ 

60b, 78b: ^o^-?-^^ 72 

74:^^1- 76:S.^^J l-B^ZL 

Gl ^^1 G9:^ll tfl^1 :3.sfl^ Lc:^^ e)-^ 
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1020030015197 ^^ 2003/4/7 

<17> aV£^i v\]3.^ Q^l^cfl DRAM^ ^ ^£7> .^o]-^] ^a-^ ^5l-^>(Si02)* 

<^l-§-t]: TllolB. SEfe ^^^^ l-El^s^ tb^lofl 3iigsr>ji ^^cl-. Trj-ej-Al >^l-7l 

<19> Hf02, Zr02. SrTiOs Jl-^^^ 1-^^ DRAM^ ?l2flAlB^u|- 7\]o]3. ^Sj-^ 

MIS(metal/insulator/silicon)^2:<^lA^ ^7] Jl-R-^^ tfl^^^l 
(band offset)^ ^^S. ¥^^^7> ^7mt:1-. ojelt!: <^1-R-S 4^7] 1-^ 

■i-* ^7l MIS^2:«H1 ^-g-*>7l^ ^^^.^S. <H^i=l-. 
<2o> olofl i4e^. '^^cl^ 'arsl-^ail. ^o] -^-^^^ ^g-cfl^ o.^ ^^l^^sfo) 

-H- ^^^^(Al203)/:a-6-^# #^^(high-k material )o1 ^^>^joS cff^ ^2:7]- 

2^-^* ^Jl SlJL, olofl cfl^ «^3^1-7ll 9X^. 

<2i> £ 1 i^^l i 3^ ^J-7l cf^ ^2fl 7l#<H] 
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1020030015197 ^^ ^^>: 2003/4/7 

<22> £ 1^ ^^*>^, ^£^§#(10) ^<=>\] «o^^l^i-(12)ol ^A^^cf. 

(12)^ (Rapid Thermal Process -2.5. M-<^lSe)-o] = ^-(nitr ide 

film)om. «o^^imi2)ol ^, 3^ 2«^1 S.^]^ w>i4 :^ol a].^ «J-;^l^i-(12) ^ 

^(14) ^H] o] 11 cf -B-^^o] ^ s:]-H-e- -^sl-Bvcie)©! ^>^^^cf. 18^ 
^tl- 31^^^ ^A^«j-^^ -yr^^l^ ^^^^ iqi^<^l. 

*>H^ ^£.7> i:fS7l nfl^ofl, >^V7] 2^ ^Sj-^^ ^^^^>7l ^SflA^ A^S. 

ALD^^l7> ^A^l-cf. 

<24> ^2fl 7i^o]i ji-^^^ -tlrsj-s]-^ ^^^n^ ^-f , ^o^S 2cfl^ ALD ^^^l7> 

€^*>7ll ^1^. atb. *>H^ -3|-^;£7]. oy-s^^^ Al.S).n|oil a] ^ ^cfl^^ O.^. 

141&<H1. -^I^A^S ^<^>^t4. <^>^Sl, ^2flAlEl» ^A^tt ^^el aZl-:^ollAi Jl 

<25> ^ ^i^o] ol^Jl^>^l.^ 71^^ 3!^^]^ #efl 7l#S] ^^1^^ 711^5^1-71 ^ 
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1020030015197 ^^ 'U^}: 2003/4/7 

<26> ^ ^vigo] ol^jix> cf^ 7]^^ ^7] «o^^-^S ^^^^ 

<28> ^V7l 7l#^ ^^^^>7l ^s:l-a^. ^ ALD ^^1<^1 ^S.^] 7]%^ S.^^- 

^ ^n^, ^7] «>£^l 71:^ >^oil ;^ll ^ ;tll2 «]:-§-^:i7> 
^-5-1-^ #^^^1^1^ ^12 ^n^. ^7] ;^ll ^ «l:-§-^iii7> -g^Alofl a].^£]:£s. 

^^1-^ ^^7] 7]:^ ^o\] A^7l ^ al.O-^^7> JL^:^^ a> 

^^^^ ^13 ^:^]^ 5Lf-*m ^^i-^S. «m -LVsi-^i- 

<29> ^7l «J-^oil >a-7l ;^ll Jl-B-^^ <:>sl-B]-^ ^^^tt :f . >^V7l ALD 

^ ^W7]^}^ ^^JSV ^7] ^12 ^ ^13 ^7111- ^^^}<^ ^7] m Jl-B-^^ -tl-^^^ ^Hl 

^12 Jl-fr^^ ^^^*>^ ^^7} c-l 5L^€ ^ ^cf. 

<30> ^7] >a-7l ALD^J-^l^ll ^7] >lll aV-g-A^» ^^s:>0^ 

tiJrJS^l 7]^ A^oil ^11 ^^^11- ^^1^. ^^-71 ALD ^^l^^E^ ^ 

^1-^ wfl7l^>^ -^1-71 ALD ^j-^Hl ^0^7] ;^ll ^i-o.^^^ ^-g-^>^ ^^7] ^^2 ^-§- 

m ^^l^l-. ^7] ALD ^^IS^Ei tifl7l*>^ ^ 
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1020030015197 #^ <^7.}: 2003/4/7 

<3i> ^7] ^^^1^ ;^ll aV-g-^^ ^ ^^^£(electronegativity)7> <gdli 

• (CI) 1:^(F)1- ^^lr<^li, ^12 ^^^1^ ;^12 ti]--§-^^ ^ aj- 

^ sl-^l-olcf. o]tq), l]:5|-^^;^l<isl E]^^^ CH2-CH2- . . . -CH 3 SE^ CH2-CH2- . . . -CH3 
^-^ H7> CH2-CH2-...-CH 3S. ^1^^ ^^^t:f. 

<32> ^V7l ALD ^^^1<^1 ^1-71 til-IE^l 7]:^^ S.^^>71<^1 >^7l ti>£^l 7l^ ^Vofl Aj-J^ 

<33> ^1-71 ;*lll ^ ^12 ti}:-§--a.4i^ z^-z]- ^>S-H-(Hf) ^ ^^t^1^(A1)o1u1, >^7l ;Hll Jl^ 
^Vs^-ev^ AHO((Alx,Hfi-x)Oy))^i-oH, ^7] JL^^^ ^^^^ AHO^i-^^ AHO^ 

AHO((Alx.Hfi-x)Oy)^ ^ AHO^ ^<Hl ^^^^ ^^^^^ 

<36> SE Cf^- 7l#a^ J2]-;^]» ^^^7] ^^C^ , ^ ^£^1 7]^ >a-o11 ^>^^ 

^* ^11 ^TJlsq-, ^1-71 ^V-^^^o] ^A^^ aVj^^l 7]:^^ xj-^loll ^T^^V^ 

^12 ^:^]Si\-, ^7] ALD S.^^ ^^7] *>-^^^ ^o\] :4l ^ ^l2 «]:-§-^i7> 

21 S^^WlS JL^€ ^-§-1-^ #^^71^ >H13 ^Tjl^sf. >^7l ^11 ^ ;^12 «V-S-^:t7l- ^A] 
oil <L>^5l£^ ^>7l ^-g-#^ -a-Sl-Al^ ^1-71 ^l-^^d^ ^1-^1 ^1-71 ti]:^^4l7> 
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1020030015197 #^ "U^}: 2003/4/7 

^11 ^-H-^^ -tlrSl-^^^ ^^^s>fe ^n^. ALD ^j-^lS-^E] ^7] JL^^^ 

^41-* 91 ^^*>fe ;^15 ^Mll ^s^^ ^^^] ^^^^ 

<37> ^7] JL-e-^^ ^^^tb ^. ALD ^^IS-^Bl tifl7lt!: 

<39> ^7] ALD ^^1<^1 ^>7l «>£^1 7]:^^ S.^*V7loil ^>^^^ >^<Hl -^rsl- «c3- 

^1^^^ ^^^^ ^ ^l^. 

<40> ^1-71 ^V^^^^ ^^^^l-7lcH] ov^i ^J-7l ^11 i-B-^^ ^V^^- ^1-71 ^2 Jl^^ 

^ ^^^^ nJ-^^S. ;^13 31-^^^ 'y:^^* ^^^^ ^ SZ^I-. >S-7l ^13 

cfl CVD ^l-^lofl^i ^^^^ ^ ^cf. 
<4i> ole^tb '^l-g-^V^. ^^j^ <a=^^>7ll -R-^^I^V^a^ h ^ 

^n^o] ^H]^ ^lafl^lEi ^ H ^^^^ 

^^^Vt^. 4^«flAi S^ofl f^om <^^l-o] -^^^fl^ ^'Hl^H^ ^^^^^ -^l^ll 
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1020030015197 ^^ <a^>: 2003/4/7 

<43> ^>7l ^d^<^]A\ ^ ^^7.}^ "ar^l^l^^ ^L^tt ^T^^l^ ^-B-^ 1-^^ A> 

<44> ^ ^rgo^ ^AHiofl s]tb :rL-B-€^ ^5^-^!- £ 4 H 13# %V 

<45> :e 4 ^ S. 5^ z|-z^ ^ ^11 ^ ;^12 ^Al<:^lofl Jl-B-^^ ^s[^- 

^oil a|-&)- ^^^^ ^^fl-i IE 4 ^ H S^ll^i 40 ^ 

42^ z]-z]- tiV^^l ^ AHO((AlxHf(i-x))OY)^^^ ^Bi-ifljL, £ 4^ %3^^S. 44^ ^ 

JE^l 71^(40)521- AH0^(42)A>ol6fl ^A^^ A]-^ c^l^itfl ^#<i:^el^ 

<47> <;^ll ^Al<^l> 

<48> ^7:\, ^V2l-S]-ol ^A^^ nj.^^] 7]:^^ o^j^cfl ^^j^ 7]^^ ALD^^K^lS 

A])o^ ^floja] r^Efloi^i ^Hl S^W. ALD ^>^1<^1 ;^ll ^^AiL, <^]^vJi\ ^} 

H-H-(Hf)ol 7ffll ^^^1* 5. 6o)l £Al^ u>Si}. ;^ol hVs.^] 

7l:^(40)S] i^<Hl ^^^1(46)# 21-^ l^^h^mcf. >^]1 ^^^1(46)^ ^7] ^-g- 
^ <^:ii(Cl)i4 IrdtCF) ^o] :^7] ^>^^:£(electronegativity)7> ^ JS.^# i 
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1020030015197 %■^ <Uy^}: 2003/4/7 

sl-^l-. HfCU'^l^. ^7] ALD «fl7l^H ^<a^ m 

^ ^^H^] 7] ^(40)^1 K^d\] ;Hll ^^^11:* ^7] ALD ^^--^S. 

^iTlt!:^. o]o]A^ y^^^] 71:^(40) ^^S. ^^^1(46)5^- ^V-g-^ ^^^'1^, # 

1- ^>7] ALD ^^1<^1 ^12 ^^^1^ ^1-71 m «l:-§-^^ ^ e):^ 

i^^>^ <^1« A1(CH3)3. Al(CH2-CH2-...-CH 3) £fe A1(CH2-CH2 

-...-CH3)oflAi *>u|-o^ H7> CH2-CH2-...-CH3S- ^7] ^^^4i^l<lSl 

e^^^^ ^7l P^ll ^^^1^ ^ Ir^ofl Wltll ^71 ^^iS.7} ^cf. 

<^1^ ^<=>1 ^11 ^ ^12 ^^^1^ e):^:B-i-A>olo^ ^7] ^^^£7> r:fS7l x^^.,^] 

, ^^-71 m ^^^1^ 'g^i ^7] 42 ^^^1^ ^^^iii^^llsl- ^711 «}-S-t!:t:i-. o]^] 

^-§-<^l ^^fl^i, ^7] m ^ ^12 ^^^1^ ^^B.^ ^-§- -^'a:l-(by-product)S ^^iT^ 
71^(40) ^'^] ^>7l ;^ll oV-g-^dt^q- 42 a}-§-A^7> s]-*}- ^2}-^ ^-§-#<^l 

^^l^^S, 2. 7ofl £.^1*1: «>S1- ^<5l, >^7l ALD ^^Hl ;^12 ^^^1(47)^ 

^11 ^^^1(46)^ ^-g-^ ^-^71711 Sl^cll. o] s^^6\]X] ^11 :5i^All(46)2^ 2^:^:^ 

(-CD^q- >112 ^^^1(47)^ 5l^:^(-CH3)7> ^^^H ^11 ^^^1(46)2] e^^V 

= 7> :^]7]^ :^}^^ 42 ^^^1(47)<H1 5L^€ ^^i^l^-^S ^fl^^^lTfl ^cf. ^^l^ltb ^-g- 
^ ^Sfl^i £ soil SAltl- W>sq- ^o] tiV^xIl 71:^(40)^ ^ 7][2] 0^0]^^ ^ 

H^(Hf)3f <y:^nl-^(Al) o]^^ S.^^^ ^-g-#(Hf-Al)(48)ol Ji=.7ll ^^^^i:^. 
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1020030015197 ^^ '^x}: 2003/4/7 

<51> ti].-g-§(48)ol ^A^^ tiV^^l 71^(40) ^-§-#(48)^ ^^^1^171 

^S^4, ^]^^ ^^(03)^m- ^^7l(H20) ^4 ^5}-7>^l- ^^tbcf. 

^7l >Ji^7>i^ ^-§-l-(Hf-Al)Sl §>=^ ^ ^^1^1 ^Al«Hl «V-§-*l-7ll ^t:f. ^. 

:£^1 71:^(40)^ K^^<^] ^-§-#(48)01 <0:2|-5]ol tiV^^j 71:^(40)^ S^^<Hl 

£ 9<^1 SAltb ti].5>f ^o] ^V5^#((Alx.Hfi-x)0Y)(50)ol ^^^^4. <0:2|-l-(5O)<^lA^ ^V^^> 

"X"^ 0.1-0. go] Jl, "Y"^ 2 ~ 5om-._£ 9<HlAi ^^Jf^ 50a^ ^^#(50) 

S ol^ol^ ::L^^-i- § AHO^^^ ^Bl-^cf. 

<52> A^V7i^ ^11 ^^^1(46)^ ^^<^l^i-^H.-l «]:-g-#(48)^ ^S|-*>71^7>^1^ dt^ 

^I£<^l^i, c^l# 1-1^ 250??~400??^><5l^ tlr ^S-^l^i ^^l^Vfe ^'=>] hV^-zI^Vji, 

300??<^lAi ^Al^^ ^ol aV^^^Vc^-. 

<53> ZL^ic-il, s. 14<^1 S.^]^ wVsq- :y:oi «l:-§-#(48)^ (Hf/(A1+Hf ))^ ^£<^1 i4 

^ SiT^. <^l?itfl «l-§-#(48)^ ^/5&^ ^-^^^l S^^^ 

<54> :£ uoflA-l Gl-gr ^>7] ^J£<H1 4€- «]:-§-l-(48)5l Si^^wl^) tfi^j.^ 

<55> ;^1^5flAl. S. 9<H1 lEAltb a>S)- , oVje^] 7lJa:(40)fi1 S^^y-ofl Jl-^^^ 

-^1:51-^(503)* ^^i^ y^^, ALD ^^IS-^E-] ^=-7>^#* ^]7]n7] ^tb Hll7l -i- 

^^1t!ri=f. <^1^, 71:^(40)^1 S^^T-ofl ^^.^ ^7?]]oj^ Jl-^-^-i: ^sj-^i-o] ^ 

^m. nfl^^M ;*ill ^^^1(46) ^•g-^^'HlAi-^El «l:-§-l-(48) ^ ^7l Hfl7l^>g* 
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1020030015197 #^ ^>;>: 2003/4/7 

<56> <;5ll2 ^Al<^l> 

<57> £ 10 vfl;^] £ 13ofl M-Bfi^ w>sq- :^o]^ ^^^1(46) ^^^^ o]^]- s.€r 

aVS^l 71^(40) ^Hl ^S\- «^V^lB]-(44)ol ^^^^ ^ ^^^^ ;^llsq^>j7, ;^ll ^A] 

c^l^ -^^^l-cf. AVs^- «oM^^(44)^ ^^7lS] furnace) 71:^(40)^ 

^^Bl^H ^^^tb ^5|-^i-^S->H , 71^(40) 

^(44)^5. -^S^^ ^A] l4olE5^olcn^(SiON)^ ^A^^ ^S. 9X^. 

<59> £ 15^1 (a):£ ^ (b)3Efe z^-z]- ^ ^vt^ofl ttj-ej- ^^^^ AHOe^-^ ^£1- ^ 

^tl: TEM A>^:4 AHO^^-^ ^^1<^1 tr].s. ^j-^.^ ^ ^^^^j-e"^ M-Bftfl^ 
;^12 ^ ;^13 ZLsflH-i-(G2, G3)S>«| . ^7] AHO^# ^>^jt!: ^^t!: ^^j-, # 

» ^tl: ^^tl- ^4*^14. £ 16^ (a)£ ^ (b)£^ z]-z^- £ isofl 

£Al^ ^j2f ^-^t!: ^tl: -^A]^ mO^-^ cfl^i-o.^ ^^^tb 

£ 16^ (b)iE.<HlAi G4 ^ ;^|2 ^ ;?)13 ^^^^02, G3) 
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1020030015197 %^ ^^^^ 2003/4/7 

<60> iE 15^ (a)£# %^S^>^. ^2i^S. LcS. «V3£^1 7l^(40)2^ ej-ol^ 

tiVS^l 71^(40)4 Hj.^lnv(44)^ ^l^a-^l^i #\+ 1: ^ Sl^-. ^ 

<6i> H 15 ^ £ 16^ (a)S<^l M-Ef\i ole^^ ^a2f^ ^ ^^ofl AHO^^ ^-f . ^ 

^5]-l- <^^^ 3lj-^<HlAl AHO^S] ^^^51-71- ^^l€T=f^ ^1-^* "^B^^C^-. 

<62> ^ ^i^ofl AHO^^ 30?? ^^£5- ^Tfl W>, ^;^2)-7> ol^O^;^]^ 

^ ^Ef^^rf. nfl^ofl :£ 15 ^ H 16^ (a)£<^l^i 1: ^ ^ ^^<^1 ^tb 

AHO^^^ ^^^s\- ^^1^ ^^^'Hl AHO^^ ^-f, ¥^^^7]- ^ ^ 

mo^^ ^^^^ yvs^l 71^(40)21 aia^i-<^l ^^^-sl^ 

<64> £ 15 ^ £ 1621 (b)£oll>«'^ 7>S.^^ M-El-xfl^cfl, >a-7l ^^^^1^ 

^ ^'^<^1 ttfel- wvx^^l 7l4a:(40) ^^fl ^^^^ AH0^(42)2l S'S(-?1^1"0")<^l^i^B-l o]c]] 
n^-el- ^£^1 7l:^(40)(^^l "20" "40")^}^] ^S.^<^ 9X^. 

<65> iE 15 ^ IE 16 (b)£2l ^12 >^]5 ZL5flHl:(G2, G3, G4, G5)^ #3:^>^ , 

^# 'i^el AH0^«^1>H M-El-q-^ *>=-e- ^ ^^^^1^ ^efl 

(G2, G3)2|- -^71 <^^]^ AHO^HlAi M-El-M-^ ^>H^ ^ 'ir^al^ 
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1020030015197 %^ <^^7.}: 2003/4/7 

^B}1(G4, G5)7l- -H-A>*>cf^ ^V^S.-^H^ -^M '^^^ AH0^<Hl-^-1 ^}S.^ ^ 

<66> ^^l^sfl^i, £ 17^ y^}o]o]A^ ^«a-oil u^^ 5H3flAl€^ :a<^^fe^^S.. (a) 

£^ ^Hfl 7l^oii Ji-a-^^ ^^^'S-^-^.s. ^^^^ 'gr^cl^ ^wi^ 

^tl: ^-B-^^ ^-^^^J-'^^S. AH0^^<^1 ^^1^ ^ sfl ^1 ^1 , ^ 

<67> £ 17 (a)-£^ ;*116 ii2flH(G6)^ ^2fl^ 5i|] a] <H1 cflsflA-^ >^7] hHo^^ ;g 
•a-^ 'a=(+)<^l^i ^(-)-^S. <?17H>^^ nflo^ ^5).^ ;Hl7 neflH 

(G7)^ >a-7l WH<^:^ ^-a-Sl 9l7}7} ^t:fl^ ^-^o^ ?13|)A1^>^; ^^1- ja^^^Cf. 

<68> £ 17 (b)£Sl ;*118 ^ ^19 :3.ifl = -i-(G8, G9)^ ^7] ^ ^tgsl tSsAaIeIoII rfl 

<69> ;^16 ^ ;«fl7 ZLefl^-i-(G6, G7)s] ^-f :3.2fl^-i-(G6, G7)a>o1oi| 7^0] ^^fl^V^ 
-i: ^ ^^tll, ^7] ^sfl 7H3iflAlElo^ ji-^^^ ^sl-B^-, § 

<70> ^7] ^ ^tgo^ T^sflAlEiSi}- ;H18 ^ ^HflHl:(G8, G9)# ^^i^j-i^ 

, ^16 ^ ^17 iiBfl^*(G6, G7)^ ^e) ^ :z2fl=-i-(G8, G9)a>o1oii 7^0] «y- ^ 

$11=1-. <>1^^ § ^ ^^^^ ^^^lE-ioil ^w]^ ^V^^. <^l^i:fl AHO^ 

mO^^- Jl-H-^^-y-^^^-^S #^^H<^l^cfl, -£ 19^ 42, 62)<H1 H^o] 7^ 
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cfl, £. 18 £. 21^ ^ 1}-^<H1 M^i^ -^^^<^1 ^Hl^ ^£^1 ^^1^ 

9X31. ^S\- «j-^lB^-(44) ^6\] AH0((AIx.Hfi-x)0y)^^(42)ol Jl-H-^^ ^^^^ 

(42) >S-ofl >a-^^^(60b)<>l ^wl^l^H 9X^. *>^^^(60a)^ ^S.^] 7^^(^^]^X\) 

ofl c^^^ -Msl^ ^^^IJI, «J-^1^(44)^ RTN^ ^Bl€- M-«^lHB|-<5l:£^ 

(SiON)<^lc]-. -^-^^^(60b)^ <^l^cfl ^ele ^^^m-. AH0m42)^ ^^^^ ^ ^ 

'^Sl i?}-'^ ^^^^ -B-^^^m. AH0^-(42) cflAi t].^ -^^n<=>] ^wl€ ^ ^ 

t!:^, ^-^^^(60b)2l- MiO^U2)^}o]o\] m0^i42)M.T^ ^ -6-^^, <^11- 

1-^, Hf025^-, Zr02^, STOn ^o] v\ ^u]^ ^ o^cf. ^ 19^ o] y^o.^^c^^ 

4. £ 19«>11>H ^2:^5: 62^ AH0^(42)3l- >^^^^(60b)^><^l«^l ^ -B-^^"^ 

-£ 20^ i 18<H1 S^ltV ?l2|lAlEloilAl AVSj- «J-;^]nV(44)o] afl;^]^ ;g-o^ -ao^^cj-. 
^-?-<Hl£ AH0^(42)il- ^-^^^(60b)Al-o]oil £ 190^] £.^1^!: v3>sf ZL-B-^^(62) 
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<75> s 21^ ^^o] oi^l^o] ^Efll- '^7]^^, t}^^^- 

(78a)^ ^^c] ^HflS.^. ^<?l#(72)oll ^^^^ ^^^(74)^ ^flo. ^^^^ ^g.^-^ 

(76)1- *«flAl aVs^l 7l:ia:(70)<Hl 9X^. *>^^^(78a)^ 1}-^1^(44)^S. 

nU2)^S. ^cf. AH05iH42)^ ^ ^^S] ^^^SLS. ^^^^ -^^^<^lcV. AH0m42) 

^ ^^-^^^(78b), <^l^tfl ^^o.s ^c^ o;trf. >a-^^^(78b)4 AH0^(42) 

«oi-^im44)^ ^Aofl n|-e|- ^ifl^ o.^ ^w]^ 4^ o^v}, ^, AH0^(42)3f 3^>^:^^ 
(78a)^ «>-§- ^JH^ nflo- v^7i T^l^ofl, >a-5|. wj-^l°i-(44)^ ^^oi] nj-s^- ^a]^ ^s. 9X 
JL, H^^] U-^ ^tq-. 
<76> tb^, £ 18 S. 2lofl S^ltb ^3()AlElo^ «o^^^ ^Jl 

<77> 71^2). <=^^5l^ *l-^^^(60a. 78a)* ^^^t!" cf^, ALD ^^^]^] 

S.^^}c^ *>-?-^-^(60a, 78a) ^ «c}-^ofl n^-el- 31-^^^ <+^^(42) 

* ^^ni-o.^^ ojo^Ai Ji^^^ ^5l-^H42)ol 4541-* ^^7] ALD ^ 

^IS-^Ei «>i S'g(unloading)s:>o^ ^^^9^ ^^H^^l<^l^i i-B-^# -^1-^^(42) -^■'^1 
^^(60b, 78b)* ^^^tbcf. 

<78> o]E.]^ ?1sJ)AlE^ ^HjS 3}.>go)lAi ^■^:^m60a, 78a)^ Jl*^* '{+^si-(42)A>ol ofl 

£ 18, £ 19 £ 2lofl ti>s>f ^o] AVsj- «j-xl^^(44)* ^A^^ ^ ZL 

elJEL >a-^^^(60b, 78b)3}- Jl-B-^* 'a-^^(42)A>o]o)l^ £ igo)] £Alt!: w>sq- Jl 
^SF5)-(42)icf -H-^^o] e *^^(62)* ^A^^ ^ o;icf. olnfl, o.;^nj.(62) 
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^ ALD ^^^^>^ wl-^^^>u|-, ALD ^^]7} t^-^ ^^1. c^l^cfl 

5}-^ 7l-a- ^3|-(Chemical Vapor Deposition) ^^l<^l^i ^^^"S" ^t:^. 
<79> >^7m ^^<=»lUi ^>*J-ol 7l7ll5]cH ^0.14, n^o. ^xgo^ 

^«^l2l-7l^Cf, Ul-^^tb ^^l^m^ ^^S\o]o^ tb^. c^l-E. 1-<H ^ ^ 

*H ^ ^'^l '^'H^l ^^^^^1 7l7fl^ 71^2^ A]->a-«^l ;,^^y,^^o]: tJ-cV. 

CHS ¥ ALD ^^17> ^AM^ ^5fl 7l#34 ^2:1 ^ rflo^ ALD ^J-^l^^l 

^ ^-^c^, ^5<LV^t7l-» ^# ^ ^T::f. olsq- AHO^i-2] ^>^^<Hl Ai ^ ^ . ^ ^ 

yJ-'^A^ Jl-^^^ ^21-^^ ^^^^ ^31, ^ ^£ 

^ ^Ji Xii=f. <^H1 nl-el- ^ ^'^^ ^A^ti- :5i-B-^# ^^^^ ^ 

^^O^S. ^Wl^V^ 7S2flAlElo^ ^Tp^i^e. ^ '^<^}^]n] ^Cf. 
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11 

ALD ^^1<H1 7]:^^ S.^^}^ 

^1^ ^12 ^ 

^1 71:19: >a-<^l ^ «}-§-A^7> ;^ll ^a-^s^* ^^^*>^ m 
I^^^J- 2] 

^1 1 *^<=>fl Xl^^i, ^-B-^^ ^^^tt ^, ^7] ALD ^i-^ls.-^Ei 

^7l ^12 ^ ;*113 ^^^11- «V^*l-<^ >^7l ;^l]l Ji-R-;?!^ >jO:5|-^i- Ji^^# 
3] 

^1 1 ^1 2 «J-<^1 Si'^H^i, ^7] ^7] ALD^^l^fl ^7] ^-§-A- 

±Mr m ^^^l-<^ -^-71 HVS^l 71^ >a-7l ;^ll ^^A]7l^ 

ALD ^J-^l^-^E^ wfl7l*l-^ ^^1; 

^71 ALD ^^Hl ^7] m wV-g-A^sq- ti}-g-*>^ >S-7l 42 aV-g-A^^ ;^12 ^ 
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4] 

^1 3 $i<H^i, m ^^^Ife aV-g-^^^q- <g^(Cl) #^(F) 
[^i^l]- 5] 

^1 4 *J-<H1 ^12 ^^^1^ ^7] ^12 tiV-g-^dliSs). >^7l ^ l-dijacf 

^7]^>^^£7l- ^^^9 2|-^^<?1 31 

^] 5 «J-<^1 Siol^i, ^7l«HlAl B^:?]-:^^ CH2-CH2-...-CH3 SE^ CH2 

-CH2-...-CH3<HlA-1 H71- CH2-CH2-...-CH ^1^^ ^^1-^ JL 

7] 

^1 1 ^71 ALD ^7l tiVi^^l 7]:^^ S.^^>7lofl ^7] «> 

£^1 7143: Xj-s}. ^^^^1-^ ^^-2.^ ^^^^ 
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I^^^l- 91 

^1 1 2 9X^^^, ^7] m ^^^^ AHO((Alx.Hfi-x)Oy)) 

101 

^1 2 Si-^^i, ^12 Jl-B-^^ <L>5|-^^ ^^^^V^ ^^-^S. 

111 

^1 9 Si'H^i, -^7] 42 Jl-fr^-i: -a-sj-ev^ AHO^-^S. ^>^^*>fe ^^^-^S. 
[^^1]- 121 

[^i^^J- 131 

^1 3 %H1 ;^ll ^^^Ife ^1-71 ;*lll o]:-§-^::ii^^ ^j-H^^l ^ 

141 
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[^^%^ 151 

^1 13 %H1 $i<H^i. ^7] ^12 ^^^1^ ^12 tiV^^^^^ '^r^T^lTi-'^l S.^^ 
161 

^1 7 *J-<H1 9X<=>]^^, RTNCRapid Thermal Nitride)^ ^^€r 

171 

12 .*j-<^l ^o^A^ , ^7] m ^-H-^^ -ars)-^^ AHO^i-ilcf -H-^^o] 3. -^;5in^o. 
[^^^J- 181 

^1 17 ^71 AHO^-^cf -^^#0] 3. -B-^^^ ^71 ALD ^^l^q- 

191 

201 

*>^^^; 

>a-7l *>-^^^ -a-'^fl AHO((Alx,Hfi-x)Oy)^^; ^ 
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21] 

[^^^IJ- 221 

>ll 20 S£^ 21 ^cHa^, ^^-^l '^--^^^sl- ^7] AH0^^]-<^H1 ^7] AHO^ 

I^^^J- 23] 

^1-71 *>^^^oi ^^^^ ai-s.^! 7l^^ ALD ^^Hl S.^*>^ ;=*fl2 
^7] ALD ^^Hl ^7] *>-^^^ ^Hl ^11 ^ ;H12 ^-g-^^7> dt^s^ s^^u] 

S SL-^^ ^^1-* #^^Al7l^ ;^13 

^<^1 ^^7l ^ ai.-|-^^7V 5L^€ ^]i ^^n-^ ^^^*>^ ^14 
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24] 

^1 23 i>Hl ^^^i. ^7] ^11 Jl-H-^^ ^sl-^-i: ^^^tt ^, ALD ^J-^l^.-^-^^ 

-^-71 m ^ ^14 ^^^}^ ^7] m ^-^^-t ^2|-^ ^Hl ^12 Jl^^# -a: 
25] 

^1 23 ^1 24 Sl<H^i, ^^71 m ^71 ^7] ;^ll tiV-g- 

^^7] ALD ^J-^lS-^Ei ^^^^ afl7l*>^ ^n]; 

^7] ALD ^^^lofl ^^7l ^-§-A4iSl- ^-§-*>^ >a-7l ^12 ^-§-^^1- ^12 ^ 

^1-71 ALD ^J-^l^^E^ tifl7l^>^ ^7^1 » ^^^V^ o.^ ^1-^ 

26] 

23 ^<H^i, ^7l ALD ^^l^il ^£^1 7]:^* S.^^7M ^7] 
27] 

^1 23 £^ 24 ^^7l ^11 Jl-B-^^ -a:^^^ AHO^"?! 
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[^^IJ- 281 

^1 24 Siol^i. ^7] Jl-a-^^ -tVs}-^^ AHO^^ ^^-^l AH0^-a.n1- -^-^ 

[^T^^ 29] 

^1 25 *J-<H1 ^^A^, >iJ-7l ^11 ^ ;ill2 ^^^1^ ^zl- *>^^* ^^^1 ^ 

[^T^*^ 30] 

31] 

^1 30 ^<H1 ^13 Ji^^^ <:>5l-^^ AH0^^4 ^ -^^^^-2. 

[^^^cJ- 32] 

^1 23 ^^^i. ^14 250??~400??<^l^i ^^j^V^ ^^.^S ^} 
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